Current methods of identifying Pasteurella pestis rely heavily on tests specific for detecting fraction I, the envelope antigen. Pesticin I, a bacteriocin inhibitory for P. pseudotuberculosis, has been demonstrated in nearly all tested strains isolated from human infections. The results of using this characteristic as an identifying trait for P. pestis were compared with results reported for detecting fraction I by fluorescent-antibody and antiserum-agar techniques. Data indicate that, although certain atypical strains of P. pestis fail to react in one system or the other, a combination of these tests provides positive identification in all cases. Detection of P. pestis in contaminated materials is greatly facilitated, and the simplicity of this test makes it a valuable tool in the study of plague infections and an important adjunct to methods currently in use. The use of the pesticin I assay is not intended to replace other accepted techniques, but rather to supplement them and increase the effectiveness of plague investigation.
The identification of Pasteurella pestis, until recently, has been a time-consuming problem. Confirmation of the identity of the infecting organisms by accepted morphological, biochemical, antigenic, and animal infectivity studies requires approximately 2 weeks. With the development (16) of fluorescent antibody specific for fraction I, the envelope antigen of P. pestis, it has become possible to provide a presumptive diagnosis of plaque within a matter of hours. Since many laboratories are not equipped to perform fluorescent-antibody examination of specimens for the presence of P. pestis, it seems important that alternative procedures should be available to the microbiologist for expediting plague detection. One highly specific method has been described (1) that uses a nutrient medium containing antiserum specific for fraction I. This report describes application of the pesticin assay (5) as a practical tool for presumptive identification and isolation of P. pestis.
MATER[ALS AND METHODS
Pesticin I is detected by its ability to inhibit growth of type I P. pseudotuberculosis, a species closely related to P. pestis. The major requirements for a successful assay are (i) a minimal level of Fe2+ and (ii) an excess of free Ca2+ in the medium. These conditions are satisfied by including calcium ethylenediaminetetraacetic acid (Ca-EDTA) in the medium. A proven formula for pesticin I assay agar, essentially the same as described by Brubaker and Surgalla (6), utilizes 4% Blood Agar Base (BBL) in distilled water. After sterilization at 121 C for 15 min, the agar is cooled to 45 to 50 C and sterile CaCl2, CaNa2-EDTA (Geigy), and glucose are added to give final concentrations of 0.01 M, 0.1%, and 0.01 M, respectively. The base layer is poured into petri dishes, solidified, and allowed to dry at room temperature.
Specimens may then be streaked to insure that developing colonies are well separated. Isolated colonies appear after 24 hr at 26 C and reach a diameter of approximately 1 to 1.5 mm in 48 hr.
After the primary incubation at 26 C for 48 hr, each plate is inverted for 1 min over a 2 inch2 (5.08 cm2) gauze pad saturated with chloroform. This sterilizes the surface of the colonies and prevents the cells from mixing with the indicator layer. After excess chloroform is allowed to dissipate, melted pesticin agar is cooled to 45 C and inoculated with type I P. pseudotuberculosis (ATCC 6902, American Type Culture Collection, Rockville, Md.) so that each milliliter contains 105 to 106 organisms. A suitable suspension can be prepared either by adding one drop of a 24-hr broth culture to 5 ml of melted agar or by suspending a 1-mm loopful of cells from an agar slope in 10 ml of broth and then adding 0.1 ml of the suspension to 5 ml of agar. The suspension is then pipetted evenly over the surface of the suspected colonies. Plates must then be incubated at 37 C and may be examined after 18 to 24 hr. Wide, clear zones 915 of inhibition appear around colonies producing pesticin I (Fig. 1) .
Moderately contaminated samples may be streaked directly on pesticin assay medium. A more satisfactory method is to dilute the specimen and inoculate the agar with several levels to insure the best possible separation of colonies. The results of a typical test are shown in Fig. 2 When pure cultures are available, one plate may be used conveniently to test as many as six unknowns (Fig. 3) . It should be strongly emphasized, however, that positive and negative controls must be included with each test to insure that the system is functioning properly.
If isolates of P. pestis are required, viable cells may be picked from a colony in the exact center of the pesticin zone with an inoculating needle and purified by streaking to eliminate P. pseudotuberculosis carried over from the indicator layer. A convenient medium for differentiating between P. pestis and indicator organisms is Congo red agar (13 The wide variation in the genetic make-up of P. pestis (9) points out the need for new methodology that can be applied at the level of the hospital diagnostic laboratory as well as in specialized facilities. Table 1 shows some of the known varieties of the plague bacillus and indicates two properties, fraction I and pesticin I, that aid in the differentiation of P. pestis and P. pseudotuberculosis. A combination of testing procedures (Table 2) , utilizing the detection of fraction I, pesticin I, phage sensitivity, and guinea pig lethality as indicators of the presence of P. pestis, can decrease the chance of obtaining false-negative or false-positive data.
Nonspecific inhibition of P. pseudotuberculosis by an unrelated organism has been reported by Brzin (8) , who found that Pseudomonas aeruginosa strongly inhibits P. pseudotuberculosis types 1 through 5. We have found that Pseudomonas fluorescens, Serratia marcescens, Bacillus globigi, and certain isolates of B. subtilis are also inhibitory. The mechanism of action of this 
